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(54) UNSATURATED ETHYLENE COPOLYMER AND ITS PRODUCTION 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain an unsaturated ethylene 
copolymer which has high chemical reactivity, easiness of grafting and 
excellent adhesiveness, coatability, printability, etc., by subjecting an a- 
olefin, a specified cycloolefin and a specified linear-polyenic norbornene 
compound to random copolymerization. 

SOLUTION: This copolymer is a random copolymer comprising ethylene 
(A), a 3-20 C a-olefin (B) and a linear polyenic norbornene compound 
(C) represented by formula I (wherein n is an integer of 1-5; R1 is a 1-5 
C alkyl; and R2 and R3 are each H or a 1-5 C alkyl). The copolymer 
comprises 92-99.9mol% structural units derived from A, 0 to below 8mol% 
structural units derived from B, and 0.1 to below 8mol% structural units 
derived from C. The structural units derived from C has a structure 
represented by formula II (wherein n and R1 to R3 are each as defined in 

formula I). fc^va : 4 . 
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[0 12 2] C ^TS^fi^tt^Y^y^A^i 
[0 12 3] ^n?»S7Ctt^L^V^^y»>Aft^ 
[0 12 4] tt**aMB!C*^T, 

R n S i (OR' ) 4 _ 0 
RS5£tfR' nte0<n 

S i R 1 R 2 8 (OR J 
G£«K R l \Z->#U'<>?)l,&*>V<\*T)l>*)U&& 

;u*^6as#cfcoatfn*ST*D* r* ttSMt** 

ST&D* mte 0 ^m^ 2 £S5fcT8cT&5«> ) 
±ESC [2] fc43tr*T. R l ttS/*P^>f;«'bl / < 
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[0 12 5] #38gjK:;i3tr>T«U :n^»©+Tfe, Mtc 

[0 12 6] aMWHC*V>T, H#:f* Ca- 
ll ©iwcfflv^nsifM^tiTH 

10 n^o 

[0 12 7] Bflc^>flUK&# [a-l] _tEbfc 

a) . m^m^it&&TS^*>{k^*m&tz j £z>z.t 

KiJ:D«fi"r*Jli*«T*S. B#5P* [a- 

i] taes-rsfctt. ^^s^A^fe, ^*>ffc* 

20 [0 12 8] *»«T«^6n«*«T;P5^«>AflS* 
[b-i] tbm '>S<tt>iH : ftl:ii 

3:Wfr&«fcUTtt. (i) -fK£ (R 1 ) „ 

Al (O (R l ) ) a H,X Q R'*J:tfR a ttJR* 

XM^NO^JBFPftattjU mte0<m^3, nteO^ 
n<3, ptt0^p<3, attoiQ<3*«fc-rstTr 
*ot, m+n + p + q = 3Ta&£>) T*:b£ 

30 ft**«7;i/5 — ^A4fr&«j. ( i i ) — «St (M 1 ) 
Al (R l ) 4 (5£4», M'tiLi, Na, TOO, R l 
ttUE (i) l:^WR ! tHC) TSb^n^lS 

^jgiiTM^^Ai corny )i*Mt%}?x £&mfz> c 

[0 12 9] ^fci^ft^tlT, TEOJ^ft— « 

i [i i] T^$nst«^*ft&«j^^5ut'b 
•■• [1] 

[2] tiy^r ii^i^ffl ^5 ^ t t>Tt 

40 £o 

[0 13 0] 
) ,- B ••■ [2] 

[0131] *^^^e»na5 l ^>^fi6a«. 

«^ [b-i] «C«i;Tiftt4*ttijS»t 
50 fttnUteSIVCfriTfeJ:**. ^«a^©SS. 
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>m&m®imi g^o, o . 1-5 0 0 g, »^b<« 

0 . 3 - 3 0 0 g , 4*fc»* K«l-100g COST? 
CO 1 3 2] ^Wtt&tt, ^»tt«to*c*a»Kl*U7 

[0 13 3] *»§8Tffl^&nS/t±i?»>A*j!tafeJg 
/$TS [a-2] ^&#Lrt+*Jt?Mk&m*. 

at. TK-«scT»an*. 

VO (OR) ,X t *fc« V (OR) C X, 

0* a, c. dtt-€-tl-etl0^a^3, O^b^ 
3, 2^a + b^3, 0^c^4, 0^d^4. 3^c 

[0 13 4] *&±ERl*tt/^y«>Afl2**tt» «^ 

[0 13 5] ^fC*^TfflV^nS^^D-fe>^ftfej« 
*»*T* [a-3] ^*Dt>ft^t [b-2] ^t®t;^ 

[0 13 6] **m*>*|«fc*»riWa [ a -3] MSB 

*sas 1 v b m& *> &\$nz>m&&m<z>* >w&m 
\*. M:Wmz&. [v] Ti$n§ 6 

MLx .» [V] 

a; [v] * v M\*mmmmft\yBm&p>m&ti2>m&& 

[0 13 7] Ltt^^JHKlEtfrrsEffi^-Cftr). C 

[0 13 8] y^P^>^yX-;i,f»^t5Efef 

isi; D^>^>?xx;ug, XfJPy^D^>^yXX;i/ 

K sec-, t-, y^y^P^>^yX-;H, i/*=f- 
)l>i/2 P^y^yXZiH, ^fJ^Dt!^y^D^> 

^fM>yJl/y^D^>^e;xzM^ < i:C[)7J^^ 
i^cfiy i7 □ 7^;H^y ^ n^>^ s;ix;i/S 4 2 
t>fc< >?~;i/g, 4, 5, 6, Hn-f >t^-;I/ 
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[0 13 9] cti^comt* Aay>gf, bu/;^ 
*->u;«ai:TiwsnTwb±K st [v] 

3ft*ft'&«a*Effc : f L t UT;>^ D^^^i-j^ 
Oy^o^>^yXxMMttSS^±li, x^U 
>, y7xxiMfl/>SMi7Wl/>S, f>U 

[0 14 0] y ^ a^>^ yxz;i/M^tt5Efi? 
L £ iTft ^fgfgc 1-12 <BgMbJc*X* 
^ + ^ 7U-a*y», *^*>»**r* (-SO 
» R 1 ) » Any>Rf$ftfi*#Hf R' 

[0141] KSt» 1-12 <OKft*#»£ UTH 7 

->?D7;i/m 7xxji,s, hu^s&foTU— 

[0 14 2] 7;i/a^yS^bTH ;* h*>> 

30 Xh^>g, n-yDjR+v'S^^^f e»n-5o T 

x;^>sms (-so 3 r 1 ) turn *^>x 
p-h;i/X>7MtM, hU7MP/ 

[0 14 3] ADy>SftLTH 7^ ft*. * 

£0JMtt9fcttTe5S [VI] TS^nSo 
40 [0144] R , l R , 1 R 4 ,R l B M -[VI] 

S [VI] Mfi±fffig§£&JB-e**K R' tt^n'* 
>^yxx^f»^tf^S (E&?) T&tK R 1 % 
R 4 ^^^R fc « % fn-enffifii:y?D^>^i;xx 
^«»**r«**fcJ4±E— «SC CV] 43<d^>^d^ 

So kfil|^±(DlST^O, k+ 1 +m+n = 4-C2b 

So 

[0 14 5] £rRC, M^yJ^r^AT^O, ^Ov' 
^ p^>^yx^fMftSEfi:f^a<t^2 
50 ffl'&tr^^o-fe>ft;-&ft*«^-rs. ex (>-^n^> 
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■J h\ h** (i-^^;v-3-y^;i/^^D^>^^x- 

[0146] ±IH©1, 3-ftiSSi/?D^^yIZ 

[VI] fc*lr>T. R l , R 3 , R 4 &£tfR 6 (Z>4>£ 
<<h*>2{!> MAfcfR'&cfctfR 3 a*>-^n^>^x 

c^ttR 4 ^cttXR 6 tt-tn-en&SLca; [v] 

[0 14 7] i©J;5a^Jy^^^nt>ft 
*«il/Tft x^l/>ex H>^x;w ^^^l/v? 
;iox£A, x^U>fcf* M>t^W y^z-)A 

-y)l*\s~)l) y^-^y^D'JF, i?7x^l/ 
x'JU>h:X (-f >^x;i/) yto^Ay^PU 

[0 14 8] S6fc, TIBiC tA] T^Sns#BH^4 
-2 6 8 3 0 7^4»fcEfc©**n-fe>ft^*^tf 



[0 14 9] 
Mfc3 2] 
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[0 15 0] [SC [A] M'ttJMfM®*! VB 
tt0*JT?fe9. JMfrttfctt. MAtf* fP*x^A, ^ 
;^-«)A, A7Z^A*#tf5i:t^T*5, R 1 & 

jftXJK?R 1 ^ 1 offib<iii-3or;^> 

**B«6-1 0ff*Ktt6-8<07U-A 
M*Sf»6-l 0»Sb<fi6-8O7U-;W 
*'>S, «*R : f»2-l 0»tb<fj:2-4©7^ 
10 it#R?ft7-4 0ffSb<li7-10<i!)7U 

— IPTJMr/Wfc JWIHSt^R 7-40 £?£L<te 7-1 

&8-1 2©7U-^7^irr;PS, *&ttAPy>S 

[0 15 1] R a «J:tfR 4 B:. I^KBCT'bft&oT 

iv««Hffti-i 0»^b<tii-4OT;i/^;i/ 

#i*iSC^*6-l 0ff»Kli6-8flD7'J-A 
20 -NR",, -SR l \ -OSiR' 1 ,, -SIR 11 

a &tc\$- PR": £T* 0 , ^O&R 1 0 ttAPy>gf 
»*b<t*!»R^ Sfctt, K*«fftl-10fft 
L < tt 1 - 3 ©7J^^S, Sfctt^aSfSTPR 6-10 
»^b<fi6-807'J-^ST!*5o 
[0 15 2] R a ^i:tXR 4 «#^**iH^T*SJlih^ 

#*LHo R'^j;tfR , fis^k:igi;Tt>aaoT^T 

^T^v^^^^co^^irR^cktXR 4 \zz>^xmm 

Ufc«ft€r#-r«). R 6 *5cktfR 6 teu »^U<ti/\ay 

30 >fcsnrv>Tfc ±^*K^ft 1-4 cdt;1/^;i^s, 

MAtf> x^;i/S, ^DK* 

[0 15 3] R'H TIB : 
[0 15 4] 
MS 3 3] 



• [A] 
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ft 1 1 I 1 oil 

I ft 1 1 ? 

I I I 

-W - v -M 2 - M Z - v -V 3 MCR 13 j)- 
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[0155] =BR n , = A 1 R" , -Ge- -S n 
-> -O-, -S-, =SO, =S0 2 , = NR'\ = 
CO, =PR"Jfdi=P (O) R lI T&0. ^(D^R 

^m^©C6-l 0fftL<tt6-8(D7U-;P 
S> KXRffte-l 0c^^;^n7 r U-;l'S<?f^b< 

b < « 1 - 4 *->*»fc#£ b < h*5> 

Sv ^*^»7-4 0£?£b<te7 — 1 0©7U- ;i/ 

7'J-^7;^;« 4 Sfttti(«RfS7-4 0fft 
L < 7 - 1 2 ©7^*;P7 U -MT* 0 , £fz TR 

[0 15 6] M'ttS*. y^^A^fctttfL 

lx<ttft**&tty;^-»>AT*-6. R 7 teU =CR 
,[ R ,2 > =SiR M R l, t =G eR"R l! , -O-. - 
-SO, =PR"^di=P (O) R 1 1 ~C$>Z> 

[0 15 7] R'&cfctfR 9 teSVMZf^bT&oTfcgfc: 
oTlvcfc£<, R 11 fc^^TE*bfciHi;*McS* 

0, 1 Sfctt2. »£b<tt0*fcfinNfc 
0v m+ntt0 % lf^tt2, ffSb^OS&ttlT 

[0 15 8] £<0<k5JWb^«&©rtT*K TffiO^fb^ 
a*&£ 0 r a c -1^ 1/ >( 2 f Jl/- 1 >jz;M 
x-S^lo-^A-^n^-f h\ rac-y^fjk>>Jl/ 

Ho 

[0 15 9] dOD^^^^^D-feXDSf^^rffifCOUT 

(« : ^H¥4-2 6 8 3 0 7 *|2tfB#flB) 0 **WT 
ft* [B] T^Sn<&^*JBft-&ft (^^nir 



[0 16 0] 
Mb3 4] 



2 \ / 



20 * 5 




r b ] 



[oi6i] s [b] M\mm»mm\vBm<Dw» 
temsttTfri,* Mtitmziz, ^^-^7A, zsjvn-o 

A, /\:7-^AT&£o R' £;J;tfR J *tl**Utt 
Apy>If, ^i£§C 1-20 (Omit 

30 m^m. mmt^m. ^s^rst:*: 

Si> 3">*35:i:(OADy>B^ ; *^;k x^;k 7 p p 
fc?Jk :/^;k -^^k v'^D^^-^k :*2^;k 
/x;k K^iWk T-fn^;k /;k^;ici;k t^v 

E<DT)V^r-)V^ ^>>>;k 7xzjl.x 
^;k yx.—)V7u\Z)Vfc£<DTV—)VT)V*)\s^ 7 
x=;k Hj;k y^^7x-iK MJ^^xX 
;k x^7x-Jk :/nfcf;t^xx;k t*7xz;k 

h u c^oz u -;vg& £®fit*gc i ^ 6 2 o ©jfcfb 

¥>4tgtfk7km& ; ;*^;k>ij;k 7xz;k>iJWi: 

;^ u £<& s?«fls*» g ;k h u ^ ^;k> u 

;k hUxf^'JJK hU^PK^U*. HJ~>£ 
□^^;k>u;k h'j7x-;i/yu;k y^^7x 



41 

^yS, ^h*^ X^y, :/n#^>, 7h*i/fc 
^f;i/7x/^A ^^h^^ftfoTgn-^r^X. 

7xz;Mh+y, yx-^X^y^iWJ-^T 

jwvrs/. s?*y/P7s/. ^x^;kr==y, 
^hg;i/T^y, ^y^iUT^y. y 

[0 16 2] cn^^SR 1 i4K«**iT*5^i: 

^»^lx<, Wfc^^k X3\>k -^Dt!;K30fit*Sci 

fit* ^bjc*a^»*u<, *ic***s^tt. ^ 
;k x9\>k ^atf^o^iSci-s^^k^ST* 

[0163] R 3 * R 4 * R 6 *5£t£R 6 fi. ^ft-ifft 

U «ft**s*&w;/\ny>ftKft* 

R B £R S <D5^4>&< <hfc ltli. ^tl^^^UT 

[0 16 4] &it^mm&mtitfrz>&$kft<Dmz. m. 

[0 16 5] APy>gf, #*Rl-2 0G)fiift** 
£>p R 1 <hR 4 , R 4 <hR B , R B «LR 6 (D9^M< 

[0 16 6] 
[ft 3 5] 
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00$ 



10 




< 3 > 

[0 16 7] £ftt><Do*>±W& (1) TTT^n^fcO 
WSbV^o *»Hfc*V>Ttt, ^feTCSC [C] Ttk 
£ft£Sg^JBft£^ <;**n-fe>ft^tt) 

[0 16 8] 

[ft 3 6] 




* * * - [C] 

[0169] S [C] + % M, R», R\ R 3 , 
R 4 * R 6 *5i:tXR 6 ,hLTte:, fftfBS [B] 

e>n^o r 3 , r 4 , r b s$j;tfR 6 

30 C0ot>. R 3 Sr*tT2fl©S^ 7M;i/ST^§ £ t. 
*«ff*L<, R 3 tR 8 , *fcttR» £R 6 W7;I4* 

ST?»^^t*w*bv^ C07;^;^, 2»*fc 
■ . r 2 -cm^\stzwfgmi)*mvf e>n§o 

[0170] R 3 v R 4 » R B ^itfR* T^SftSS 

40 ;k x^;k n-yotrjk i-^atr;v, n-:/^;k i-y 
sec-r/^k tert- r/^;k ^>^;k 
;k ^o^s^k ^r/^Jk *£^;k /x;k H 
x^;k 7-fayjk y;ka*;kr;k 7^>^)VtiE 

>s?;k 7xz;nm :7x-;i/;/ntr;k hg;u^ 
=?)\,U£<dt u-;v7;^s&i^*tfsn. 2 fife 

[0 17 1] £*:R 3 , R 4 , R B *5cfctfR« fr£Sfcf 
ft* 2ac^S^S^^^L,T55 : #K^^*®^a 
50 W»SR£»/£LTV>Tfc«fcV>. APy>Iftlt, 
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So 

[0172] x 1 % x\ Y^^R^im mica 
[c] -C/T$n5^^pt>ft^fe (jH^&jHffr&tt) 

[0 17 3] rac-v^^xU U>-bfX (4, 7-S?*^;P 

u>^x a 4, 7- h g ^ >^x;io >> 

4, 6- h >T f -;i/) s?;io-t>.as^ d g 

Ho 

[0 17 4] *SgBJ§-ete, ±IB(^^3^:>ft:^^^^T 
{cS^AfcS^«^fe^^S^i:t>T^So ± 

[0 17 5] SfcSt [C] T^tlS^ 

*JMs£tt (**n±>4k&m tlx, flW&IMifctt 
T12©feO*t*So R l tl/TIt &tfk7km&-C&Z>Z- 20 

[0 17 6] X\ X ! tUm ADy>Rf 1 

K^3S 1-20 <0Ktofc^gT££ c LK, R 

\* % 7x^;k a-^:7^;k /3-^y^;i/ v T>h^-fe 

un^o/u-M^ wibr 1 tnstcDA 30 
[0177] z.<D&onw&&mtt&%} (^^ot>ft 

x (4-7xz;i/-i-^>rzji/) >?;i/nx^Av^ng 
h\ rac-S^^l^U U>-fcf* (2-^^-4 - ^x.- 
— 1 — f >^XJV) y^az^A^DiJK, rac-S^^ 

f;^'Ji/>-t:x (2-^^;i/-4- -l-f 

>r-Jl/) yJ^z^Ay^D'J rac->?^^jU~>U 
l/>-t:X (2-^^;i/-4- (/3-^^^;P) 40 

tfx (2-^^-4-(i-T>h^irn;i,)~i-<>^-;w 

[0 17 8] *3B9mi. ±E<D±3&ft^&fc;fc^T 
-^O-^A&Jg^ -^x^A&jg. /\>*x>y-A&jg 

TI25S [E-l] T^£n<2>*^air> 
[0 17 9] L'MX, .... [E-l] 
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«*fctt^5;i«T»* 0 ) il^^&S [E-l] 
T^n^^^^Tfe, ftfrttfc, TIHS [E- 
2] TSSn^»*ff$L^. 
[0 18 0] 
[«3 7] 



/ / 



x' x 

• • • ♦ [E-2] 

[0 18 1] SC*. M&^>, 3^no=t>A£fctt/\ 

7ce-&LT*0* dOfiSZ^tf§l^y^D^> 
^yX-MT^-5o 

[0 18 2] Zf4»*, -f *9*SfcfcMWW« 
JBIYA»©7C* GfciAfcMr-f*. y;^=9A*fctt 

«) Yjase*. g>, ■**fctt-f*t>t*tf 

[0 18 3] [E-2] T^SnSft-frSij 

7? 6 D ^ >^ v?x - ;U) -1 , 2-X^>SM 

M ^>y^DUH^^W^n§o 
[0 18 4] ±K<D«k3ft*!57n-fc>ffr& 

[0 18 5] cn6CDftftft(j#»T»V»T*iViU 
E**Dir>ffr&« [E-l] [E-2] <L LT 

2f@o^^n^>^s?xx;^#^^txEtt^^t"-2> 
^^nirMb^ [VI] -ctt, +^^JBMT^^ 

[0186] cti5^#D-fe>ft§wt mtfcm&z 

[0 18 7] SM^fttbTtt, Si O, . AI.O 
, . B, O, , MgO, ZrO x , CaO, TiO, , Zn 
O. SnO, , BaO, ThOf*£<Dmffla&tt&^ & 
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[0188] *K*awT^^nt>*jiBaE«r»«r* 

[0 18 9] co^^^*^»cdt;1/^/^*9-> 

[0 19 0] 
Ht3 8] 

1 — fOA 1 A 1 R, 

I 



( i J 



l ■ " frO A 1 * 



(2] 



20 



[0191] (±ia— «sc^*v^t. RittT-jim. x 

»T&£ 0 ) 

£CDT;U^/^1*>tej£ (OAi (R 1 ) ) T 30 
(OAI (R l ) ) T?St>$tl57;^W*'>7;^- 

R l *5J:tfR 2 

[0 19 2] &^STfflV^n5f»7;^r»>A 

* ^ tem^fc? z>^£ a*-e §r s . 

[0 19 3] M^fiibTH BR, (Rte, 7s/ 

X hU7x-MD>, MJX (4-7MP7x^ 
;W 3^D>. MJX (*,%-V7)l*U7 3L-)],) #P 

MJX (4-7MD^W7iril/) *D>, hU 
X «>^7MD7xZji/) hUX (p-hU 

;W 2£n> v MJx (o-bUW 3^a>, h'jx (3,5- 50 
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[0 19 4] <^>ttft^fttlTtt YV7)V*r)Vm 
^T>^BX^A4S. N,N-^7;W7-'J-^A», ^ 

[0 19 5] ftffrttfc, hUT^^Mg&T^X^A 
Stum fcWtfbUl^7>^Wfh7 
(7x-jl/) HJ^DfcMUT^x^A^h^ 
(7xZiW *SX* h U (n-y^;W 7^-Wf 

[0 19 6] y7;^^7>^z»i;AfitUTH fct 
(l-ynbf;!/) 7> ; E-Wfh7 {^>?7)V 
tP7x-JW v?y^DA^y;|/7>^-W 

[0 19 7] S5M*>ttft^UT» hU7xZ 
jU^U^-^A^ h^X K>^7Mu7xzJH 

^7Mn7x-;» # U— K 7xnt^Ajf7 
*x (^>^7;wd7xz;w 

[0 19 8] ^^^b^ftiUTtt. TIB CD i: 

33S:flS'&«rSr#VfS^tt>T*-6. IP'S, JMfrWfcfcL 
#^>te-&«£UTfcfc* ^**7> (14) ; t:X O 
U (nrttM 7>^x^A) /;J-tfl/-K ex (h 
U (n-^;i/) 7>^Ex^A3 x##U-K ex [h 
U (n-^;U) 7>^Ex^A] b*X (Hf*A^H7-f 

[0 19 9] £fz, ft)Vi&7>fc&m£\sX\Zs 4-#;U 

(14) , i,3-^;ww^^> (i 

3) , h*X CHJ (n-y^;W T^X^A] fc:X 
>7 r *A-f F^-Y F -7-#;WX9 W— F) — * 

y^SS (IY) 75: £©&JH# ^ >r x* ><z>Jft& E 
[0 2 0 0] ±IB(Oct'5^:-f *>fc^*>tt*frfrfttt, 

[0 2 0 1] SfcftMfc [b] ^^M^CKUTH * 

[0 2 0 2] **98"C»4, ±f20ck^^Ml«^#ffiTJC 
(i) X^U>. (ii)^S3-2 0Oa-tl/7^>^ 
ck (i i i) ±f2®(*# U X>SM7MJ^ Mb^fe 

S«tUTI^Tt>«fcK 
[0 2 0 3] (i) X^U>£(ii)|fcX&3~2 OOa- 
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*U7-<>i(iii)±B2«tt3RUx>***y;i/3K;^ 

[0 2 0 4]*5SSi:6^T, [a-l]B#tt^>*feflt 

Ml'JyMVSfcD, ?^>KfHMLT, aSte 
»o.ooi-»i. o== «9FS b<tt»0 . 0 0 

5-o. s^u^oiTfir^na. mmr)v 
nc^i^wc^u ^ra 7 x * A4b^MSfo&#* 
2 0-2 o o^^ct^^im^n-So 

o.ooi-i o*;k »*b<tto.o i-2^;k # 
fc#*b<fcto. o 5-iqE;i/£&S£5fcfiT?JH^£ 
ns 0 

[0 2 0 5] **Wte*lr*"E\ [a-2] pJgte/^^A 
£*5CDfi£te, S*. 0. 0 

h;i/T&s e dOBi»ttA±^i>Aft'&«tt, a-&»i#g 

T, »£L<tel-7te, S6lCfftL<ttl-5«CD 

x^AETfa^Wt (A I /V) T, 2K±, jfSK 
£2-5 0, S^fcff* L,<tt3~2 0 ft 

So 

[0 2 0 6] ?T*^1^5?^Aft-S**«fctfW«7;i/5 

aS, ±JC<z>jjttok*»«*J:rx/* 

fcte®1£<£> a >*5 it* (i i i) ±E<HttaR U X 

[0 2 0 7] *fc[a-3] **D-fe>*frfr»fc[b-2] ^T«S 
7*5 X»> A**S^fl2-&**fctt-f *>4b-f*>mt& 

5o ) td^TS^M [b] WH^&nsStefcMU fi 
^»rto^^D-fc>fls*ftcr>«jKtt, a» % 0. 0 00 

0 5-0. UUWJyW , 
<te0. 0 0 0 1-0. OS^iJ^/Uyh^T* 
So £fc*«7*5 X»> A^S'ft^tttt, M^&ftCD 

m?<D*)wt (a i /m&&m) i - 1 o o o o . 



< 25 ) 4»H¥ 1 0 -7 7 3 6 
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$?£L<tei o-so o o n*. 

[0 2 0 8] -f *>ft^*>ttft^O#ftte, 

© * * p -fe xb-g-fe (c^-r s -f * xb-r * 

m T, 0. 5-2 0, jr?£ L<&1-1 0<&«T#*& 

. sns, 

[0 2 0 9] ^fcf«7;^r»?Afli^ffllr^tlS 

as, *so-5$ywjyW (fi-g-a 

[0 2 10] *389iK:*HT* (i) X?-U>t(ii)^* 
S3-20©a-tl/7^>t (iii)±E«[«#!JX> 

*5x£ Ate'&fe t ^ £ a SttttEo^T fc«a-& $ 

z>m&\z\z* &m&Kj&\z, as, is^-2ot-i 
sot:, #£b<&or-i 2 or, se»ic»^KJ4" 

0t-10 0tT, JBE^^O^fiAT-5 0 Kg/ cm 1 , 
L < tt 0 $:@AT- 3 0 Kg/cm 1 ©ftfTFfcfrton 

So 

20 [0 2 11]*3SBC^T, (i) X^U>£(ii) <*- 
* U 7 ^ > i ( i i i ) ±f2£fttt# U x / ; W*** 

tctt, #a&Ejft«:* as, ss^- s or- 1 o o 

r, Or-8 or, £ *>(C*?£L<te- 

2 Or- 6 OtT, . JBE*dtoSj@AT-5 0 Kg/cm J , 
»*b<fiOSgAT-2 0Kg/crf <0*fr~FfcfTton 

So 

[0 2 12] Sfc*SS§aiC*^T, (i) X^U><h(ii) 
30 >t(iii)±E«|«*Ux>**(ry;p* 

a** xb-&«&*3 d: tx/ * feji-r ^ xb-r ^ >tt^ 

ft«-&E«tt, as, s^^-2 or-i s or, 
b<«or-i2or, ^f,cffo;i<tiot-ioo 

rT, JBE^^O 0 Kg/ciD J , ff^b<^0 

£gx.T- 5 0 Kg/cm 1 <^^^T^fT75:tonSo 

[0213] *fcEjM*m (**^3wa*i*T*«sn 

40 0*frfcJ:oT**ttS*t. aS, 5#-5P*R8, »* 

b<«i o^-3^r^*So 

[0 2 1 4] *%^Tf4, (i) X^U>, (ii)a-^-U 
7 ^ >^ £ TS ( i i i ) ±I2SHtt# U x >S^fT J 
>fc&mt* ±i*OJ:3^4$^a«C!)^FflgfiHtx^U> 

x#a*#a«» 6 ns ^ izm-cm^zk s ns e 

^SdtfcT^So 
[0 2 1 5] ±fSO e t^{CUT(i) X^U>, (ii)a- 

so ;^>^$M^^^t, ^ffi»ttx^u>** 



( 
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««#j4a*dti**tr«'&«iUT#6nft. com 

[0 2 16] [^FfiSftlttX^U>^fta^#:^y^y h 
£1|«L*%^ fcfite^iSfDttX^ U 
K^FfiSfnttx^ 1/ >^ftfi^(c@14^ /v — *7 

So 

[0 2 17] *JWJOy?7 httJStlfcTttttXf 
1/ (i^^y h^14^tgfnftx^u>m^S 

[0 2 18] *»S*fifX^U 

[0219] mmica. *»**#x^u 

K 2-fcHP*^DWl/ 7?UI/-h, 3-fc 

79U1/-K hU/fp-j^p/^ 
7?Ul/-b, ^h^*^a-;kr^> 
7£UU— K :^>^*— 
7£UU-K #Ux^u>^U 
40 7^Ul/-h> 2- (6-tHDtS^\WfA** 

Xikr-xJk u;i/7^ 2- (y 

7jD^fW^XW7^yH7*X7i-h, 

^•jtu> ; e/7 , j;vx-f;K 7U;i/7;^-jk 7 

•JP^yX^/-;K 2-^>-l,4-^-;K ^Uir 

[0 2 2 0] 7^/StfX5 1 l/>tt^ifP^[i, 
X^l/>ttZl^t75/Mft^feT^ 0 . 

[0 2 2 1] 
U£3 9] 
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[0 2 2 2] 5£<K R l H**BT» ^fMJfcttX 

* b < URSA 1 - 8 OTiMrJMt, 6-12, 
»^U<«6-8CD^^D7;V^;VSTfcSo ft*5±fB 
®7i^JH, S/*D7W;«lt S6lcWUt*# 
10 UTfeiK 

[0 2 2 3] C©i^J5:75/S^tX^l/>tt^lSifP 

/x^;k 7^u;i/S!7 p Dtf;v7^/x^;K 
^^^u;v®> ? y^;i/7^/x^;k 7£mj;p 
87^y^Dt:;K ^^^u;i/®7oix;i/7^yx^ 
^cttf^^^U;P®^^n^^7^/x^;v^a:co 
7i7 , j;^^^^^^^ , j;^c^7;^;i/xx^;i/^ii 
&#m ; N-t*-;i/^x5 L ;i/7^ N-T-fe^UhTx 

;P7 k >fc £CD ex;l/7 a >»ft»f«H ; 7 U ^7 == 
20 ^^^U;U7^>, N-^^7^U;l/7^>, N.N- 

^^^;i/7^u;i/7^>, 4si:^N,N-^^^;v7^yy 

£Mj;i/7S K££tfN-*^7^U;i/7^ ^^7? 
LUKTS H»^## ; p-7^yx^U>&^7^/X 
f ; 6-7^y^>;^A^5 2-7^/ 

[0 2 2 4] X**^at**X^U>ft5Ft6»flS^» 

a. i»?*fc»«Rri6tt^Fttaie**j:rxx**s/* 

U U-hU£, 7H>S!OT/^W^Uyy^x 

>7UY>&<D±J&&TSW\) yv?;i/XXfiK 
tHn^^^KO^y^ilK^^U^^l/XX^K -f 
^ n >K O^E y *5 J; 4f U yy^XX 
u*;i/#>K©^y^«ttfs?^u^^;i/xx'5r;K >h 

?a>mv> : £S&<k&V{fV yymfiK X>K - 
S^X-fv'^P [2.2.1] ^\ 7 P h-5-X>-2,3-^;^ 

;K X>H-yX-ty^P [2.2.1] ^\/h-5-X>-2- 

* ^;i/-2, 3- -Jti)V& >Wi (jLT)i>±z?y?m r *) <D=e 
s&xzSzSt/v zs >^xx^;k 7 u » ^ a * ^cd ^=e / 

i tfs>77Mr;i^ U yyj^xxf^ « / if u $/swx 
x^;i/0D^<^7;^^so^3gci-i 2) , p-x^ 
u>^;i/2p>^^7;^;i/^u y^xxfik 7U;w 
2/y^v^i/x— 2-^f;i/7U;^u s/swo:— y 
;k x^u>-p-i/u^> ? ^x— 3, 4-x^Sx-i 

50 -y^>. 3,4-X^^v-3-^^jl/-l-y^>. 3,4-X^ 
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+ X-1-^>^X 3,4-X#^>-3-*^H-^>5r 

>, 5, 6-x^>--l-^-tr>, h*x ;Uxi7D^ir> 

[0 2 2 5] *S«Ehr-;Wb^«tlxTtt. TfBitTgE 

ft -frft &tl5o 
[0 2 2 6] 
[ft 4 0] 

R 1 C=CR 2 

[0 2 2 7] ±|B5tfc:fcHT* R'^itfR'tt* 

fc* R l 1 - 3 ©#ft**a6*fcW7\ny 

n ttmm* 0-5, # £ U < 1 - 5 ODgft^iETo 
[0 2 2 8] Z<D£?fc 77#K £ x; Wfc^ft CD** W & 

Sd^T^ £: fcf 4- h* x;i/ fcf u > . 2- fx 

;Phf>j>?>, 5-x^;i/-2-ex;vtfu> 5 >, 2-^^-5- 
tix;i/tf u>*>, 2--T v^u^x;i/tf >J5?>, 2-tfx;i/ 

[0 2 2 9] ^ffifil*M>g[i:lTfJ, T^LUl/ft. 

*f*n>B, ^h^a>®, ^oh>®, -fy 
^Dh>gg, y;^;i/^>> ? ^;i/3K>^, tfs^p [2, 

2,1] h -2-X >-5, 6-^;i/2^ >® & ^C^agfn ft 

£) *mfekfsns. **»ftft-&*o«tuTtt, *ft 
vux;k vi/zh^ h, *s*vu-r>^ mfo-i? 

Wt. \L'st>U [2,2,1] A^f-2-X>-5,6-y*J^> 

;k ^w>fi^x^;k 7v;«^xf;k -r^r3> 

tti^^Jk ^h7^>B^x^K fb7hHD7^ 
;HBS>*?;k KS^O [2,2,1] Ayh-2-x>-5,6- 
S**;M$>*5**^>k h Hn^yx^ (^^) 7* 

7*uu-K j**^u;i^7i=y 
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[0230] tf=;px^5r;Mb-&*©«iibT»i, ft® 
fc*x;k 7*Dt!t>tex;K n-Kii:x;k <y»K 
t*x;k fcfAU>8?tfx;k *^D>Sfx;k /t— tJ- 

r^y^aexjk- 7>>u;wex;K x^7U>etr 

x;k gffat*x;k P-t-y^;uScJ|,#ggt*x;i/, it 
10 yf;nt*x;k -> ^ n >7J >K fcf x;p & £ 

[0 2 3 1] JilBffitt^/v-au ±E^te¥DttX^U 

i o oi«n:»LT % ma, o. i- 

1 0 OSfigB* JftKttO. 5-8 O.Sag?<DST<se 
[0 2 3 2] 7^A;PBH5&atbTtt, 

«wi7yft««fta!t*»fs^t*tT*s. 

^-t-^^WI-^lM 2, 5-i^?Mk-2, 5- tr* (t 
20 -Zf7-)W\— **zs)+\*P>9-> % 2,5-^^^-2,5-^ 

/i-** w V7 p n tr;i/)^>if>, i, i-ex (t-^;i/ 

-^JW^t^y^>7x-h, T-fe^WS—^U- 
30 77ft*«iLTtt7^ V^DXhiJik 

So 

[0 2 3 3] C©J:5ft7^*;HBJ&att, ±E?Fttfd 

\z> o.ooi-i oiMciTttfflsns^tdti 
[0 2 3 4] ^^*;i/BBJ6»jtt, ^o^^tgfattx^ 

[0235] c:©^ o u^mmm tutu ^>±:>, 

h^X^cfc^^U^^O^SS^ft*^^ ; ^ 

^*v->. s\7*>. ;j->&&zs 

^^>-^n^\^>^^tX^b KPt7^l/>0D < J; 

;u^>if>, >U^p;V^>if>, ^ft^^U>, 
50 D^A, imi!&ft^^J:^h^^p;i/X7 c U>^<i: 
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iso-:/n/ty-;k n-y^y— ;k sec-y^y 

^rh>^^h>«i« ; g^x^&cfctfv^^v 
:7 ^ h & £(Dx.A^)V&mi& ; ^y~r;i/x-^;k 
>>x^;i/x-^;k ^-D-7^;i^x-^;k rh^tH 

[0 2 3 6] ^fc*%^^43^T> ^FSg«JttX^U>^ 

[0 2 3 7] STctt^MiibT^ &t (II) -r^>> ^ 

>fc£<D&fr, -SH, -S0 3 H v -NHNH,* -C 
OCH (OH) -^^S^Wk^^Vf^tl^o 
[0 2 3 8] £CD£5&S^ttfeM£LTte. ft^WJC 

»4. *fls*-H*, l?nAB*y^ ttfca/WK 
^t^S^a^K &4fc/i^>^A, x^y-;i/;r^ 
> ? X^/-;>7^>, NJ-y^WxUX fcH 

[0 2 3 9] ±|2<Z>»7ctt«Ktt» ±IBCD^fOttX^ 

i/>^^m^i o oii»i:#it, mm** o . o 

[0 2 4 0] T«teftttxg 1 U>»*a-&flc<3E)if^7hJE 

^y^-fei:^7^A;VBIJ6Ma:i:*»«^lniA. 7 0 
-2 0 0t, !ff^l<fi8 0-1 9 0t^ifi^ 0. 
5~15KHRk »*K»41'-1.0l»IBEKa'fr*Jlt 
K:J;9fTfc>nSo 

[0241] ^«ftfwtx^u>»*a^#*y77haE 

[0 2 4 2] H©J:5&fI*«tLTH ^>if>\ 
[0 2 4 3] »HHiaft«fflLT, 

^Fteftftx^ u >*jm^» tmt* y^-t 

*fta^*©B|jStt±. 20-250^0) 
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a. a#o. 5-1 o#«rc*s. 

[0 2 4 4] CKDckptCbTHSf^nfc^^^h^^ 

5 011%, fftKfio. 2~3 oa*%©*6Hrt^ 
[0 2 4 5] C©«t3fcbT»6tlfc*tt^ttftttX^ 

nso Kwt^F«sattxg : -u>*««'&#t«tt 
[0246] sfc«tt^iaattx?u>*fta-&#: tx 

[0247] *& % #u*u7>r >fciT5^«B*, mm 

(£ttX^U>*^>^A#fi-&ftO ^^U>H 
[0 24 8] [ ^&ftttx^u>^&a^fr£^tm/& 

[0 2 4 9] 

30 7«ttw<» «arau a^tt. mm&te&z&n 
fc^iSftttx^ u >»«*-&#3W» 6 ns o 

[0 2 5 0] 

(1) KTO*U-7-«ja©KaB«Tl4, «*. 
tf, EMHN { : 5- (2-X^U ^>-6-y 

J*©*jK0JTf§&nSEMHN QScDEMHN) 
40 tc, d>Bo>M£/£tt (5- [3, 7-5**^-2. 6 
-t^^yxxW -2-y;i/#;^» £**-rs 

¥IC EMHN&£«h^5££*4, M<DEM 
HNiH44*i0fi^||| (EMHNMW ££c<* 
U ifexf l/> • ^Pt!U> • EMHNttl^ft&2 
£W3k.Slt* 21©EMHN»fil:tt, S^EMHNf 
tttHt«*S*0*tti^*nT^<5fe© (EMH 

(2) t«»©EMHN [I] &&<DmficM& [II] 
50 M±jft« [I- a] [II- a] ©1 
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[gH NMR:B*lf (#) 9.GSH-27 OS, 
FT-NMR 

mWftm : 5 4 0 0 H z ( 2 0 p pm) 
A)Vxm : 7. 3/isec (4 5°) 
mm : p D ^ i? X > 

JlJfrE— H : h >/ >^ ^^U >^ 
EJ5&fiJ[ : 120t 

:50mg/0. 4cc 
«®[U& : 1 0 0 0-3 0 0 0® 

5. 0 7-5. 17ppmfi«C!)H|SS 

[0 2 5 1] 5. 17-5. 3 5ppmM0li^S 
**»CWb** [I] **CD*««Lfl[ [II] 
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H£j£* [I- a] **<DJ»J*mflr [II- a] CDS9 
^ (mo 1 %) li*aj;rj*iS 0 
[0 2 5 2] 

[II] : [S2X2/ (S1 + S2) ] X100 
[Il-a] : [ (S1-S2) / (S1 + S2) ] X 1 0 0 
[I] : 
[0 2 5 3] 

Hfc4 i] 



10 



[0 2 5 4] [I-a] 
[0 2 5 5] 
UtA 2] 



R 

• • • • [II 



i 



■C H 



3 



[I -a] 



[0 2 5 6] 
[##W 1 ] 

AftfcS 0m 1 77X3fc *l*jftfta/t;i/h (II) 4 
3mg (0.3 3 = 'J^;W , (V? 
7,74/) I^>2 6 3mg ( 0 . 6 6 ^ 'J ^E^) 

> 2 3 m 1 £rtt&2K 2 5tT2 B*M«# b 
feo ^TC^iS (2 5t) fc&^T, Ifil W 



30 



'J y UlWM-^/hJH>Ml 7 

ml (bUX^7;^^A175U€W ^x.T 

[0 2 5 7] ij <=r >-8- ;* =f-)V-\, 7- 

> (EMN) O^fifcl TfBa : 
[0 2 5 8] 
Mfc4 3] 



H 



c = ch-c:h 



C H g c h 2 



II 

CH (CH 3 ) 



-CH = C 



[0 2 5 9] TSt)$tl5EMN^ £(T©j:9lll/T 
-8*/&.b£o 3 0 0ml$l^f>l/X (SUS3 1 
6) Htf-h^U— T)V3>nm%~T. 40 
;i/-3-^^U>-l f 6- ^-^^>?X> (/3-^>/U-fe» 1 
OOg (7 3 4$U^1/) <h, ±EG>«fc-5fcbTSKBS 

[0 2 6 0] ^^T^-h^ U-^ICX^U>2^>^$r 
(it*§) IT, h^U— 7fo<D1£f)i)*Z 5 kg/ 
cm 1 l:^^^TX5 1 l/>^Ab75:o *^T9 5t:^jja 

^MlC 5 [eJM^ Giftl) IT, ^tfTl 5»WlK**ff 

[0 2 6 1] ^^T^lC^-h^U-yrt$:7&aib^ 50 



tfc*-h*u-:/«Mfcu wants***** 

*10 0ml*Klffi^T*«JIt*JBifc»(Ilbfc - * 
d<Z)^BI$nfc^r«tBSr^Jgb, IA^U-^II 
TttMUft»*l**bfc«* 2 OgCDS^SB^S&fTo 
T, IW^Tfel)EMN^8 3g#f)n^ (IR$6 9 

[0 2 6 2] *&EJ6S«£ttibT, 
4,8- r*hUX>^l 6 gZifiLVfz 3%) o 

±m~e& b n& 4-x^ u ^>-8- y 7-y ±>>x > 

(EMN) <D#^**KTfca*T. 
[0 2 6 3] 

(1) » 1 0 3-1 0 5t/3 OmmHg 

(2) GC-MS (^D7f^77^-li^W : 
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m/z 164 (M 4 $HF-f , 149, 1 
2 3, 9 5, 6 9, 4 1, 2 7 

7ADB - 1 7 0 1 (0.2 5mmX 3 0m) 
fWfcSffi : 2 5 0t 

*7AM: 6 O'CTS^Kft^m, 2 0 0t^T10 
(3) jWWMW^h* (x-K cm-') 



( 30 ) 4$H3p 10-7 7 3 6 
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KiRtf— ^ : 3 0 8 0, 2975, 2925, 285 
0, 1 6 7 0, 1 64 0, 1 44 0, 1 3 8 0, 1 2 3 
5, 1 110, 995, 910, 83 Op 
[0 2 6 4] 

(4) 'H-NMRX^MV (^IiCDCl, ) 

[0 2 6 5] 
[*1] 



P pm (5) 


(^0 h>*. fc'-*) 


1.59 


(3H. doubl Gt, J = TH2) 


1 . e D 


<3H. sfngUn 


1 . OB 


C3 H. singlet) 


2.0 0 


(2 H, mu 1 t i p't a t ) 


2.0 6 


1 2 H , mult {pi At) 


2. SO 


(2H. doubl ft t, J-7Hz) 


4, 9-5. 2 


(1H, multiplot) 


5.3 0 


(1 H, quartet, J = 7Hz) 


5.7 5 


{1H, multlplit) 



[0 2 6 6] 
[###1.2] 

{5- ( 2 -X^ U 5^>- 6 - ^ ^)i>- 5 -^^x;!/) -2- 
y)V#)l*> [ : EMHN, jfcfcW^bfcgttfrK'JX> 



£©tfc*te, 5. 3 3/lTfcofco 
[0 2 6 9] E MHNC0«lIft¥»T-^ ^£(TI:^ 
To 

30 13 8t/3mmHg 

(2)^D7b^77 ^ St&##r : 

m/z 230 (M + ) , 215, 187, 123, 9 
1,69 

J&W 1M x>5^ 7>< y&lk, **fcT^U 
*7ADB- 1 7 0 1 (0. 2 5mmX30m) 
SMfcfiA : 2 5 0t 

*7A1*: 4 0t:t?5»fflfiJ5a, 2 00ttT5 , C 

40 (3)*0««iR*'<* (X-K cm 1 ) 

3 0 5 0, 2 9 6 0, 2 9 2 5, 2 8 5 0, 1 6 6 0, 

1 6 3 0, 1 5 7 0, 1 4 4 0, 1 3 7 5, 1 3 4 5, 
1330, 1250, 1220, 1100, 980, 9 

2 5, 900, 820, 780, 7 1 5„ 
(4)^Dh>NMR^^ h)l (CDC 1 ,}§$£) 

[0 2 7 0] 



s^mvj^n^^m op g^jgj } i 

T#^>tl^4-X^U^>- 8-^^- 1 , 7 X 
> (EMN) 2 4 0. 7 g (1. 15 6 ^ ;W £ 1 >J y 

h)i®m<DXT>\/xm*-hi7i'-zf\zAn* 2kg 

/cm' <B**iDBET. 1 9 0 X^CDMA \Z Ttofm& b 
y^P^^X>15 3. Og (2. 3 14 

[0 2 6 7] 19Ot0MCTm 

r^ira^s^b, ^M^-e7&3ib, h^u- 
^ffiftifto ci^ct^tcbT^^n^^ig^^M 
JES^bT, fi»jftH»*l«ft*bfc*. 
T, 4 0a©«ffi»JBaRB€:ffoT. SWWEMH 
Nl:5- (2-X^'J^>-6-^^-5--\y^x;W 

-2-/;p#;i^>} 5 3. 8g£#£io urn** 4 -x 

fUf>-8-^^-l, 7VtyX>S¥T2 0. 2 
[0 2 6 8] H£/£«T«S [5- (3, 7->> 

*^-2, 6-t^^yx-;w ] -2-y;w^*> 

te, 10. 1 g#^>tlfCo ioT, EMHNtBSt* 
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( 31 ) 



Q&fflW- 1 0-7 7 3 6 
60 



pprn CB) 




a. 55 


(1H. muMiplet) 


t. 1-2. 3 


(IOH r multfplet) 


1. 55 


(3H. doublet, J-THz) 


1. 90 


(3H. emgUt) 


1. &7 


(3H. singUD 


2- 7 


(ZH, mult ipl«t) 


5, ID 


f 1 H, multiplit) 


6.2 0 


(1 H r quartet. J=7Hz) 


5. 9~ a; 2 


C2 Hp mu 1 t i p 1 9 t) 



[0 2 7 1] 

[f#«i|3] yy^0^yX>l 5 3. Og (1. 
15 7^) t4-XfUf>-8-^jl/-l, 7- 20 
/tyl>2 4 0. 7 g (1. 15 6^) SlUyh 

c m' ©g*iDJBETfc:fift 190tT6 ^PfliOl^^b 

[0 2 7 2] R«3R7a, ^M^T^aibT^-h^U 

HN48. 7g£»fc. W^4-Xf 'Jr>-8-^ 

7-/tyX>S?T18. 3%T$>o^ 0 30 
[0 2 7 3] H*lS«fT*a. 5- [3, 

^^;j/-2, 6 -^^>>xx;i/) - 2 - / 

£9. 7gftfc. «koT, EMHNtitfttOftWi 

5. 0 2/lT^f; o 

<##> 

[5- (3. 7-^*^Jl/-2, 6-:fr^>?XXJl/| 
- 2 -/ : 

(1) 7 p Dh>NMRX^h;i/ (CDCl^jg) : 

0. 5 5 (1H, mu 1 t i p 1 e t) 

1. 0-2. 3 (8H, mu 1 t i p 1 e t) 40 
1.6 0 (6H, s i n g 1 e t) 

1.6 8 (3H, s i ng 1 e t) 

2. 7 (2H, mul t ipiet) 
5. 1 (2H, mu 1 t i p 1 e t ) 

5. 9 — 6. 2 (2H, mu 1 t i p 1 e t) 

(2) *^«flftiRX^9 K;u (--K cm" 1 ) : 

3 0 5 0, 2 9 6 0, 2 9 2 5, 2 8 6 0, 1 6 7 0, 
1 64 0, 1 4 5 0, 1 3 8 0, 1 34 0, 1 2 5 0, 
1105, 900, 830, 7 2 0 «> 

[0 2 7 4] 50 



mmm i ] 

xnfc, t*X .(1, 3 —J hi/ 9 d^>^xx 
;]/) y^-^Ay^D'J K£5, 2mgJ[JD^, 
^^T^^y^>CDh;Ux>g^ (Wi t cofctfil 

*><D 0 Al : 1. 1 WJ^h^) 4. 1 m 1 , 
lKh;Px>3. 4ml^iWSutf:J:^ MM 

>UXBt-h> l/-yi:^U->7 0 0m K 1 
T>2 0 0mK *5J:I^##WI2T#^nfe 5 - (2-X 

U x >- 6 5 ^x;w - 2 - / > 

(EMHN) Mi2 0ml^gAU ^(^©M$7 

A: l^VE)l (lmmol) ;fcJ:tf±|2T?||«LfcjK 
iSfcJft*2. 5ml (ZrtlTO. 0 0 5$U^;W ^ 

[0 2 7 5] Xfl/>©^^lifi5l:ft|&tS 
:ttiDtES8 kg/cm'Gfcgfi, 7 0 ICC 3 

[0 2 7 6] #Uv-*Jt»fcTI3iKU Sfc«ffl [I r 
ganoxlOlO tf/W^ 2 5mg^ 
Mark329K (Mmfci!) 2 5mg] *»frbfc 
1 3 0t:T«JBETlC-«M61»bfc o 
[t?] *tl. 8d X^U>#&^9 

4. 8^;^%t&9, i-^>m&^4. 4^e;p%t 

£9, EMHN4«W<W!0. 8^T*SXfl/ 
>• l-^f>-EMHNt*«lftI§W2 9. 5g 
Wife* u®EMHNtt»*JttttO. 8^% 



•i 



61 

tt* 0. 5 7^%©EMHNWfit, 0. 2 3 ^ 
)V%<&gAMh ( [5- (3, 7-^^-2, 6-^^ 

[0 2 7 7] 
HUM 2] 

XDCrac-^Wy'J^ex {1- (2-^;W 

WI/X>»* (Wi t c oftSl^f 
/^-tf->£ft@U FiUXMlfefeCo Al : 

1. lWJyMW 2. 9m K ;fe£t£h;)/X> 

2. 5ml S^-TSililCit), 

[0278] <M-&>^ Kiaaw»iaftfeftiffli2 o 
y h;KDXf> u^st^-- h ^ u— y^^\^> 9 0 0 

ml. l-^f>10 0mK ^mM2T#f, 
tlfc 5- (2-I^Jt>-6-/^-5-A7 p t^W - 

2-/;i/#;i/*> (emhn) t||i5mi*8A 
u ^^m^8 ortc#mb7^o §i mk 

y^;V7*5^W : 1 5 U^e;V (lmmol) *5cfc 
tf±ETHS!lxfctt»»«lml (ZrtlTO. 0 0 



32 ) #^5p 1 0-7 7 3 6 
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[0 2 7 9] ^<Dm. XfUXD*tIW9te«ISta 
^iJC±t)^JBE*8 k g/cm 1 Gfcff-&, 8 0tT5 
0#rafi-&£ffofco ^ft<DX^/-;i/$r^p^(cmSO"r 

[0 2 8 0] #Uv-&jtafcT0iKU 5fc*JW [I r 
10 ganoxlOlO (f/W-f*-B) 2 Smg^tf 
Mark329K (ifi«fls«) 2 5mg] *»&Lfc 
1 3 O^TWJEETfc— Wfe»b&. 
[0 2 8 1] flllHtt* [tj] 2dl/ 

.gT»0» Xfl/>*fi*t9 2. 9^E;i/%T&0, 1- 

fir^o. 6^E;i/%-cafe^>x^i-> • 1 -*t7T> • EM 

HN$S»«lJ»tt0. 6^e;V%^ 0. 41^)V%0) 
EMHNMiftt, 0. 1 9^%<Dffi|±« { [5- 
20 (3, 7->^^^;i/-2, 6~^^yXZjW ] -2-/ 
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